gives details of the 29 patients diagnosed as having Burkitt' s lymphoma with onset of symptoms in the period from January 1, 1966, to December 31, 1967 (see Pike et al., 1967 , for details of hospitals et cetera); 19 of the diagnoses were microscopically confirmed while the remaining 10 were based solely on clinical grounds.
Difficulties associated with communicating with doctors of many different nationalities and frequent changes of staff led to the high proportion of clinical cases and to our inability to trace two homes. There were also other patients clinically diagnosed as Burkitt's tumour in Arua Hospital, but we have excluded them as the diagnosis was based on inadequate grounds. For clinical cases special care was taken to avoid any bias in the place and date of onset of the disease by obtaining independent assessments from doctors with wide experience of the tumour at Makerere Medical School.
Details of the clinical cases are given in Appendix A.
Distribution in space and time Fig. 2a and 2b show the places of onset of Burkitt's lymphoma patients during the two periods 1961-65 and 1966-67-Fig. 2a December 31, 1967 , and count the number, N, of pairs of cases whose places of onset were within some specified distance of each other (say, D kilometres). A number, M, of these N pairs will be such that both members of the pair had their dates of onset during 1966-67. If M is significantly large relative to N (see Appendix B), then the 1966-67 patients are clustered in space relative to the overall spatial distribution of the patients, i.e. space-time clustering has continued during 1966-67. This test is independent of the test used to establish space-time clustering during the period 1961-65. Table II gives the results of applying this test. The " significance " levels attained over a range of D extending from 5 kilometres upwards are sufficiently low (for certain D being less than 1 in 500) to make it more than fair to regard the visual impression of space clustering during 1966-67, as substantiated.
The " cluster " of cases centred round Mount Wati at Eastings/Northings: 281/ 356 is the largest so far observed. A large scale map of this " Wati Cluster " is given in Fig. 3 . The other " clusters " of note are one of 4 patients at Eastingsf Northings: 260/345 and one of 2 patients at Eastings/Northings: 265/305.
Distribution in space
The area in Vura and Madi Counties shown in light shading in Fig. 2b has not produced a single known or suspected case of Burkitt's lymphoma over the last 17 years since the inception of the Cancer Registry at Kuluva Hospital (Williams, 1966) . This area is well served by the hospitals of the district, and three times as many patients come to Kuluva Hospital from there per population as from the area to the north. There is no reason to suspect that any person with Burkitt's tumour from this area would be more than usually reluctant to attend hospital. The total population of this relatively sparsely populated (see Fig. 4 ) " blank " area in 1959 was approximately 21,500, while the total population of the rest of the district, excluding the heavily shaded area above 5000 feet in the south-west corner, where one would on grounds of altitude alone not expect cases, was approximately 337,500. There were 70 Burkitt's lymphoma patients with known addresses in the period 1961-67, and this would give an expected number of cases in the " blank " area over the same period of 4-5-this number is based on agespecific rates calculated for the whole district excluding the area in the south-west corner. This gives a significance level of approximately 1 %: this significance level is, of course, not strictly valid, as this area was specially chosen, but the figure gives some idea of how much importance to give to the observation.
There are a number of other parts of the district that one may also have tentatively designated as "blank " areas, but these are relatively ill served by the hospitals as well as being of low population density and so do not appear so demanding of attention.
DISCUSSION
Since the publication of our earlier study (Pike et al., 1967) , certain new facts concerning the aetiology of Burkitt's lymphoma have been described. Possibly the most important finding is that when normal leukocytes are cultured with Epstein-Barr virus (EBV)-first discovered in Burkitt's tumour cell lines-cells descended from them mimic the behaviour of malignant cells in vitro (Henle et al., 1967) . This makes EBV a strong candidate for a crucial causative role in Burkitt's lymphoma.
It is now clear, however, that infection with EBV is both world-wide and very common-in particular, it appears fairly certain to be the cause of infectious mononucleosis (Henle et al., 1968) . Antibody levels to EBV have also been shown to be very similar in the Kigezi highlands of south-western Uganda, where no cases of Burkitt's lymphoma occur (Burkitt and Wright, 1966) , and elsewhere in Uganda (Henle, G. and Henle, W., unpublished observations on serum supplied by the East African Virus Research Institute and related workers). These antibody levels, moreover, reach a peak by 5 years of age (approximately 80 % of persons over age 5 have antibody titres of 1: 10 or more).
Any hypothesis relating EBV infection to the development of Burkitt's lymphoma must therefore be slightly tortuous. In general, a second factor is called for. Two have been suggested. The first is that it is the route of infection that is critical-in particular a mosquito injecting EBV directly into the blood stream. The second is that the tumour is manifested only in persons with suitable conditioned reticulo-endothelial systems-in particular it is hyperendemic malaria in the high incidence tumour areas of Africa and New Guinea that condition the people of these areas to being relatively so susceptible (Burkitt, 1968) .
There are difficulties associated with both of these hypotheses. Neither can account for the phenomenon of space-time clustering unless we postulate virtually no relationship between serum antibody to EBV and protection against the tumour. In fact, this observation of case clusters seems to be a major stumbling block to both hypotheses. It would, of course, fit in perfectly well with any hypothesis in which the second factor is epidemic. It is therefore of crucial interest that this space-time phenomenon be established beyond doubt.
The statistical significance levels attained by the various tests applied in our earlier study (Pike et al., 1967) were such as to leave little doubt that we were dealing with a real phenomenon. However, it is well nigh impossible to be sure that what has been observed was not due, say, to some peculiar sociological happenings. For this reason, if for no other, the distribution in space and time of Burkitt's lymphoma patients in the East and West Mengo Districts of Uganda was studied.
No evidence of space-time clustering was detected (Pike, M. 0. and Morrow, R. H., unpublished data). The East and West Mengo Districts comprise the area around Kampala, by far the major city of Uganda, and are subject to large population movements and to certain sociological features which might " explain " why no clustering was evident. Nevertheless, this observation was a serious blow to our confidence in the 1961-65 results from the West Nile District. It is thus some-what reassuring that, as we describe in this paper, the phenomenon in the West Nile continued in 1966-67.
Further studies of this nature are clearly called for-in Uganda the distribution of cases in the high incidence districts of Lango and Acholi are now in progress (Morrow, R. H. and Pike. M. C., unpublished data).
Although too much importance should clearly not be given to the observation of the "blank" area, it has been thought worthwhile to carry out certain comparative studies of this area with the high incidence areas of West Nile. So far the East African Virus Research Institute have shown that the malaria rates, as measured by spleen size, are very similar, and large scale mosquito catches and viral antibody studies have failed to detect any interesting differences. A large scale prospective antibody study is just starting.
SUMMARY
The distribution in space and time of Burkitt's lymphoma patients within the West Nile District of Uganda has been studied for the period 1966-67. The space-time clustering phenomenon observed previously over the period 1961-65 in this area (Pike et al., 1967) has been confirmed by this further evidence, and the hypothesis of an infective agent being involved in the aetiology of this disease is thereby strengthened.
given. The standard Knox test (Pike et al., 1967) may be used to calculate the significance level of M as follows: Regard all patients with date of onset in the period 1966-67 as having the same onset date (say January 1, 1967). Regard all other patients as having strictly distinct onset dates between January 1, 1961, and December 31, 1965 . Then with this modified data use Knox's test with the critical time apart parameter, which defines time clustering pairs, set at 0 days, and the critical distance apart parameter set at D kilometres. The significance level attained by Knox's test under these conditions is the significance level of M.
